Dramatic Aggravation of Partial Seizures

Induced by Gabapentin Overdose
Dramatic aggravation of partial seizures, unreported until now, was observed in association with gabapentin (GBP) overdose in an 18-year-old man with symptomatic localization-related epilepsy accompanying focal cortical dysplasia in the right occipital lobe.
The patient compulsively took 13400 mg GBP in a single dose one evening. The next morning he was ataxic and had very frequent simple partial seizures with eye deviation to the left, which appeared similar to his habitual seizure. The patient's blood level of GBP was 17.62 μg/ml, and laboratory examinations detected no abnormalities. Ictal EEG, however, showed that the origin of the induced seizures was different from that of his habitual seizures. His ataxia and seizures subsided immediately after cessation of GBP and hydration, with no sequel.
This case shows that occasional induction of seizures by GBP is not limited to myoclonus or absence seizures but may involve partial seizures in case of overdose.
Introduction
Occasional aggravation of seizures is observed with most antiepileptic drugs [1, 2, 3] . Gabapentin (GBP) has the potential to induce myoclonus and/or absence seizures [4, 5, 6] . However, we know of no reports to date of evident exacerbation of partial seizures by GBP [7] even in patients with GBP overdose [8] .
We report a patient with symptomatic localization-related epilepsy who experienced dramatic aggravation of partial seizures with a concomitant change of ictal EEG pattern associated with GBP overdose.
Case Report
The patient was an 18 year-old man with occipital lobe epilepsy, who had no abnormal family history. He was delivered normally after an uneventful pregnancy, and his development was largely normal.
At the age of 1 year, he began to have brief attacks of head inclination, and anti-epileptic medication was started at a local hospital. At 4 years of age, his seizure symptomatology changed to deviation of the eyes to the left with nystagmus, most of which lasted for less than 1 min. He was able to respond during these seizures, indicating that they were simple partial seizures (SPS). Occasionally, however, his seizures evolved into complex partial seizures (CPS) that lasted for several minutes with head rotation to the left and consciousness disturbance. Generalized seizures rarely occurred during sleep.
At 12 years of age, he had around 20 seizures every day, and was referred to the Okayama University Hospital. He was clumsy in fine movements of the left hand and had intermittent vertical strabismus of the left eye. Interictal EEG showed many spikes and sharp waves over the right occipital region, and a small number of spikes over the left occipital and right anterior temporal regions. MRI revealed focal cortical dysplasia (FCD) involving the right occipital lobe ( Fig. 1 ). Single photon emission computed tomography (SPECT) showed an ictal increase of blood flow in the right occipital lobe [9] . The Wechsler Intelligence Scale for Children-III (WISC-III) indicated a full scale IQ of 84 (verbal IQ 89, performance IQ 82). He had a somewhat restricted pattern of interests, and it was sometimes difficult to have smooth social interaction with him. We suggested surgical therapy, but the patient and his parents hesitated to consent to surgery. At 17 years of age, he still had several seizures per day despite a combination therapy of 250 mg phenytoin (PHT), 200 mg sulthiame and 70 mg phenobarbital (PB). Then GBP (200 mg/tablet), a drug newly approved in Japan, was added to his drug regimen. Until the start of GBP, his interictal EEG abnormalities remained largely the same. A total of 37 SPS were captured on EEG recordings; all recorded seizures but one was associated with right occipital dominant rhythmic activity (Fig. 2) . The remaining single seizure was associated with activity that was more dominant over the right temporal region, although the ictal symptom was identical to the others.
At 18 years of age, in the evening before a scheduled visit to the hospital, he compulsively took 67 tablets of GBP (13400 mg, 188.7 mg/kg) in a single dose, although he was prescribed 1800 mg of GBP (9 tablets) per day. He took his other drugs regularly and slept uneventfully that night. The next morning, he felt unsteady but took 5 GBP tablets (1000 mg) and his other drugs as usual. His parents noticed his unusually frequent seizures and brought him to our hospital. The patient's explanation for his overdose behavior was that he erroneously thought that he was supposed to take all the GBP tablets in hand before visiting the hospital. No other rational motivation could be found for this deed on inquiry. He was admitted emergently to our hospital that morning. He felt sleepy and showed ataxic gait, although he was otherwise physically and neurologically normal except for strabismus. No psychiatric abnormalities were noted during the admission. He behaved and spoke as usual, and no disturbance of consciousness was found despite his subjective sleepiness. Examinations of blood, electrolytes, and liver and renal functions detected no abnormalities. The blood level of GBP was 17.62 μg/ml (therapeutic level: 2 -15 μg/ml [8] ) and those of PHT and PB were 7.3 and 9.9 μg/ml, respectively. During a 45-min EEG recording, 15 seizures occurred (seizures occurring every 3 min on average), and appeared similar to the patient's habitual SPS with eye deviation to the left. However, in all the recorded seizures, the ictal activity originated from the right anterior temporal region, and in one of them, the activity shifted to bilateral occipital regions and especially the right occipital region during the seizure (Fig. 3) . The EEG background including the occipital alpha rhythm and the interictal epileptic discharges did not change compared to the records before the overdose. His electrocardiography was normal.
His ataxia and sleepiness subsided immediately upon the cessation of GBP and initiation of intravenous hydration therapy. On the second day of admission, he returned to his pre-overdose state with the usual frequency of seizures. No generalized seizures occurred A: the interictal EEG shows many spikes and sharp waves that frequently involve the right occipital and posterior temporal region and rarely occur over the right anterior temporal region (arrowhead). B: the ictal EEG of a simple partial seizure with eye deviation to the left shows rhythmic activity of 5 -10 Hz (arrow) over the right occipital region without spreading to the other areas.
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Three months later, his clinical condition was the same as before GBP overdose with no sequel. EEG recordings of two seizures showed ictal activity origin in the right occipital region, which was the same as before the GBP overdose event.
Informed consent for reporting was obtained from the patient and his family.
Discussion
Antiepileptic drugs are known to be able to cause aggravation of seizures: carbamazepine (CBZ) can induce myoclonus, atypical absences and atonic seizures; benzodiazepines (BDZs) can induce tonic status; and lamotrigine can induce deterioration of seizures in Dravet syndrome [1, 2, 3] . GBP can induce myoclonus and absence seizures, especially in generalized epilepsies [4, 5] , and even atypical absence status and myoclonic status epilepticus [6] .
In contrast to myoclonus or absence seizures, partial seizures are rarely exacerbated by antiepileptic drugs [7] . Although an increase of partial seizures is occasionally observed in patients on GBP treatment [10] , the proportion of patients experiencing increased seizures with GBP was less than that with placebo in double-blind placebo-controlled studies [7, 11] . In the present patient, however, seizures increased explosively in association with GBP overdose and decreased immediately after discontinuation of GBP. Therefore the exacerbation of seizures seems to be closely related to GBP intoxication. Spontaneous fluctuation of seizure frequency does sometimes occur, but this patient never experienced this sort of exceptional aggravation of seizures either before or after the GBP intoxication episode. No other report has described GBP-induced dramatic increase in partial seizures.
In a series of GBP overdose cases, GBP caused no or minimal toxicity. The observed symptoms included drowsiness, ataxia, dizziness, nausea/vomiting, tachycardia and hypotension, but not aggravation of partial seizures [8] . The symptoms resolved within 10 hours in most patients. The toxic symptoms of the present case were similar to those in the reported overdose cases except for seizure exacerbation.
The action of GBP is still unknown, although GBP is close to gamma-aminobutyric acid (GABA) in structure [12] . The mechanisms by which antiepileptic drugs induce seizures are not well understood, and exacerbation of generalized seizures by GBP is speculated to be related to the GABA level [2] . Drug-induced seizure worsening is categorized into two broad types: type A (doserelated) and type B (idiosyncratic) [3] . Because seizure exacerbation did not occur in the present patient with an ordinary dose of GBP, the aggravation of partial seizures may have been dose-related. The change of seizure origin on ictal EEG during the partial seizure exacerbation suggests that GBP may have activated a minor focus with less epileptogenicity than the habitual focus at the dysplasic lesion.
The patient's partial seizure aggravation might also be related to polytherapy, although Dramatic PS Aggravation by GBP overdose Katsuhiro Kobayashi, et al GBP has few interactions with other drugs [12] . Drugs with sedative effects, such as BDZs or PB, may increase seizure frequency, and toxic levels of PHT and CBZ may have a pro-convulsant effect [3] . However, the patient's blood levels of PHT and PB were within the therapeutic ranges, and he was not administered CBZ or BDZs at the time of seizure worsening.
GBP is a potent and relatively safe antiepileptic drug [12] . Information regarding its potential risk of exacerbating partial seizures in overdose would contribute to even safer and more beneficial administration of GBP for epileptic patients.
